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ABSTRACT
It is said that playing video games might make people more creative. There is some evidence of an 
association, but no so far general theory about any psychological causes, or other key factors. In this 
study, we test the possibility that different sorts of video games may have different effects, on different 
types of creativity; or none at all. Three games were tested, including a sandbox and a puzzle game 
(Minecraft and Portal 2), and creativity was measured by the Torrance Tests of Creative Thinking 
(TTCT). The games were hound to have different effects, and on only some measures. We discuss 
possible accounts for these results, and offer practical suggestions to better control such studies in 
future. The strongest and most surprising result was that one particular form of creativity, flexibility, 
was affected much more than others. This finding awaits a theoretical explanation; but in the meantime, 
the implication is that video games could be used to put students into a more creative state of mind, 
which may be useful for their learning.
KeywoRdS
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INTRodUCTIoN
Serious games and game-based learning (GBL) are increasingly used to teach school subjects like 
history and arithmetic. They can convey curriculum knowledge, or motivate students to learn the 
subject, or encourage them to practice their skills. As well as specific subject knowledge, however, 
students also need to develop more general cognitive skills. One example of this is creativity, which 
is recognised as increasingly important in the modern economy. It would be very beneficial to 
students, and society at large, if we could find reliable ways to encourage and develop creativity in 
the education system.
Video games might be one way to do this. There is already a connection between games and 
creativity, in the concept of flow. This concept was originally derived by Csikszentmihalyi (1996) 
from his study of highly creative people; but it is now routinely used by game designers to describe 
the mental state they aim to achieve in their players. While many types or genres of games may induce 
a state of flow, however, it might not be the case that they all have the same effects on creativity.
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Apart from the discovery that flow is often associated with it, creativity is generally characterised 
as or defined to be the cognitive capacity to generate novel ideas that are valuable in some domain, 
but that are not obvious to most people (Amabile, & Csikszentmihalyi, both 1996). It can take on 
an exploratory character, such as when jazz musicians improvise for example; or creativity may be 
evident in solving problems, such as in scientific or engineering domains.
In the following, we report an experiment to see if different kinds of game, including one with 
exploratory gameplay (a sandbox game), and another with problem solving (a puzzle game), would 
have a measurable effect on players’ creativity. As a control, we had a third game also, which was an 
FPS game (first-person shooter), and which was not expected to have much effect, if at all.
The aim was not to see if there would be any long-term or permanent changes wrought. That 
would be good to achieve, but presumably would be more difficult to establish. In this initial work, 
then, we aimed only to see if a short-term or temporary effect might be induced. That could already be 
useful in a classroom situation, such as at the start of an art or music lesson perhaps. In a temporarily 
heightened state of creativity, the students might do better work; and that could help them to be more 
confident of their creative powers in future. Such a change in attitude might well outlast the temporary 
mental change that caused it.
Theories of Creativity and How to Measure It
Assessing creativity has generated much debate. Cohen (2010) describes creativity as a multipart 
notion, not a lone entity, with no single comprehensive meaning for creativeness or its measurement. 
Indeed, given the numerous ways creativity can be applied, Treffinger (2009) indicates that a “one 
test fits all” approach is unrealistic. However, while there is no single test for creativity currently 
supported there are several tests for creativity that are well respected such as Guilford’s divergent 
thinking based tests, which are commonly used (Silvia et al, 2009). There is also TTCT: Torrance’s 
test of creative thinking (Neumeister & Cramond. 2004), which measures divergent thinking: “the 
ability to find multiple solutions to a problem” (Millar & Dahl, 2011).
Many varying elements can influence a person’s creativity. Lubart et al (2010) for instance state 
that aggression would affect creative ability, and a person’s emotional state (be it happy, sad, angry 
and so on) can impinge upon their creativity either positively or negatively. Vidal & Valqui (2009) 
imply that creative potential can be improved or hindered in multiple ways, in regards to Torrance’s 
research into individual creativity. They also state that “family environment, the educational system, 
and organisational bureaucracy” can all be obstacles that may reduce one’s creative potential.
The age of a person also has an influence on their creative potential: “creativity is often obvious 
in young children, but may be harder to find in older children and adults.” Sternberg (2006) goes on 
to suggest that adult creativity is stifled by social expectations of uniformity.
Regarding playfulness in art education, Pitri (2013) suggests it is closely related to creative play. 
As children usually play more than adults their use of the creative process becomes more effective 
hence they are evidently more creative. However, Torrance’s research into creativity describes 
being creative as a non-linear process: “individuals are creative and that creativity can be enhanced 
or blocked” (Vidal & Valqui, 2009); that regardless of age everyone is able to be creative and that 
external factors imping upon creativity and its development. Hence being able to encourage creativity 
in adults would be beneficial: improving business and economic growth for instance.
As more of the population play video games in recent years, the possibility that video games 
as a medium could be used as a learning tool to enhance creativity is stronger than ever. However, 
the understanding of certain games and the impact they have on the player is not fully understood. 
Research has shown that some genres of game provide the player with additional benefits (Glass, 
Maddox & Love, 2013; and Eichenbaum, Bavelier & Green 2014). The notion that games benefit 
the player’s creative ability has not been fully explored in regards to different genres of video game.
In this study, we aim to see if playing video games for as little as a half hour can affect a person’s 
levels of creativity. Furthermore, we investigate the possibility that different genres of video game 
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might have differential effects. We ask participants to play one of three different types of game: a 
puzzle game, a sandbox game, and a first-person shooter game. We hypothesised that if any game 
genre would increase creativity, it would be the sandbox game, and possibly the puzzle game.
eXPeRIMeNT
The aim of this experiment is to evaluate the potential differences in creativity of video game players, 
after exposure to a specific game genre. This will be realized with a creative test that will be used 
both before and after the game. The test is based upon divergent thinking theory from Guilford’s 
“structure of the intellect” tests and Torrance’s creative thinking tests. Using the principles of both 
tests, it will evaluate the player’s fluency, originality and flexibility.
The use of divergent thinking theory is based on the fact that it is a “very useful estimate for 
potential creative thought” (Kaufman et al 2008). Both test methods have a wealth of empirical 
research based on them in regards to creative measurement: hence their use as the foundation for 
the creativity test to be used in the experiment. Self-assessment methodology was also implemented 
in the experiment to work in tandem with the creativity test. This is to take measurements of player 
enjoyment and game familiarity.
The Participants and Games Used
Participants were young adults aged between eighteen and thirty, taken from the student body by 
convenience sampling. This was to reflect the general university undergraduate population, because 
that is the sector which we would one day hope to be able to serve better with teaching interventions 
informed by the results. We did not select participants on the basis of their familiarity with the games 
used in the experiment, because we wished to see if relative novices could also benefit from playing 
a game. We did ask the participants how familiar with the particular games they were, or with other 
similar games of the same type.
Many creativity training programs and workshops offer multiple sessions of hour or even days 
in length. These sessions are usually broken down into multiple activities, which commonly last at 
least 30 minutes. The experiment is designed to see if this minimal length of exposure to the game 
would work be enough to enhance creative potential.
The games chosen to represent each of the three genres were Serious Sam, Portal-2 and Minecraft. 
The game Minecraft was chosen to be the sandbox game in the experiment because of its mode where 
the player can build or destroy whatever they wish.
Portal-2 was chosen to represent the puzzle genre because it is an effective problem solving 
game, and problem solving is associated with creative ability and potential. The final game, Serious 
Sam, was chosen to represent the shooter genre. It is a classic FPS game with standard mechanics for 
this genre, and serves as a control condition, less likely to stimulate creativity.
Types of Creativity to be Tested
As stated before fluency is one aspect commonly examined in divergent thinking, it features in both 
Guilford’s and Torrance’s tests. To measure this aspect, the creativity test used in the experiment 
will ask the subject to list as many possible uses for an everyday item. Guilford’s (1967) work would 
describe this as a Utility test to gauge fluency; while Torrance would classify it as a self-contained 
verbal test on fluency (Kaufman et al 2008). Both methods use this test with the fluency of the subject 
being measured directly by the number of responses given, which Kaufman et al (2008) also implies 
is a standard way of measuring fluency in most divergent thinking tests.
The measurement of originality can also be found in both Guilford’s and Torrance’s work. The 
experiment test will have the subject consider an implausible scenario such as people not needing to 
eat. This type of test would be described as “consequence” by Guilford and a “just suppose” question 
by Torrance. Both refer to this type of test as one for measuring originality (Kaufman et al 2008). 
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The originality of the subject would be quantified by the unique answers given once, compared to 
all other subjects’ answers in the experiment.
Similarly, the measurement of flexibility is located in Guilford’s work in a test of “naming 
groups” (Kaufman et al 2008). This test would ask the subject to name as many things as possible 
with a “wheel” or other distinction. The measurement of flexibility is determined by the number of 
subgroups the examinee thinks of. This indicates their ability to adapt their line of thinking to a given 
task once obvious options are used.
As Amabile (1996) states: “Assessment of creativity involves subjective judgement.” The above 
methods have been chosen to reduce the amount of subjective judgement required and provide for 
more replicable results and reliable analysis.
experimental Procedure
Participants completed the first version of the creativity test, and then played their allotted game for 30 
minutes, on a laptop. For some, the game play was also screen-captured at this time. Once the subjects had 
completed the 30 minutes of play, they were given the second version of the creativity test to complete, and 
then a questionnaire about their experience. This experiment is a within-participants design, which gives much 
more chance of gaining conclusive results, especially in these questions where we anticipate large individual 
differences. It does take longer however, and for each participant the whole experiment took nearly one hour.
This method allowed the subject’s creativity results from the two tests to be directly compared 
after analysis. It would highlight any correlations or patterns between them, to show whether the 
genre of game influenced their creative potential. The questionnaire would be analysed in conjunction 
with the creativity test results to determine if enjoyment is a key factor. The screen recording would 
be interpreted for player progression in the game levels, and possibly to observe any creative play.
ReSULTS
The experiment was conducted on 21 participants who were split into three groups of seven — one 
group for each of the three games. These are the components of the results from the experiment. 
The first component involved the participants completing the creativity test, both before and after 
playing the relevant game.
The second is the questionnaire that each subject completed after the creativity tests. Finally, 
there were some screen recordings of the participant’s game play. These latter components will be 
reviewed later to help interpret the numerical data from the creativity tests.
The results are summarised in Table 1, which shows the changes in scores for the three variant 
measures of creativity: fluency, originality, and flexibility. For each game (by N=7 players), the 
measures of creativity were taken before and after the game was played.
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In order to test the hypotheses that the changes in score were significant (not chance variations), 
we made some pessimistic assumptions and then conducted a standard statistical test. We assumed 
that the measures before and after the game were independent samples. That is, we prepared to use 
a t-test analysis, but without applying it as a repeated measures test. This makes it less likely to get 
a significant result. We also applied the two-tail form of the test. Furthermore, we did not assume 
that the two distributions (before and after the game) would have the same variance. Although the 
t-test assumes a normal distribution, the sample sizes are not large enough to make any formal test 
for normality sensible. We nevertheless assume normality as a reasonable approximation, given the 
nature of the creativity tests.
According to the t-test then, when applied to each sample (for each game, and for each type of 
creativity), we got some significant and mostly non-significant results. For all the games, and for 
the measures of fluency, and of originality, the results were not statistically significant. However, 
for the measure of flexibility, the results for the games were significant for Serious Sam (p < 0.05* 
with N = 7, df = 11, and t = 2.25), and for Portal-2 (p < 0.01** with N = 7, df = 10, and t = 3.29). 
Combining the three games, we got an overall score of t = 3.99 (p < 0.001*** for N = 21, df = 37).
Therefore, we conclude that playing the games made a temporary, highly significant difference 
to the players’ creative aptitude for flexibility.
Creativity Tests Answers
This section will look into the creativity test results that were gathered from each participant both before 
and after playing their specific genre of game. It will look at the three key elements of creative ability 
that the test evaluates. These are fluency (measured by the number of results given), originality (the 
uniqueness of the answers), and flexibility (the ability to adapt one’s line of thinking in subcategories).
The first questions on the creativity test were for measuring fluency in the player. They were 
based on an object: in these tests, they are a pencil (before playing the game), and cardboard box 
(afterwards). The subjects were asked to list as many possible uses for each object. The result value 
was determined by the number of uses given in answers, which varied from short to longer lists. 
Examples include:
Writing, Scratching head or back, Pointing, Ticking tick sheets, Marking wood before cutting it, 
Stabbing an intruder, Rubbing out writing if it has an eraser.
Writing utensil, Weapon i.e. shank, Drumstick, Holding something open, End zone markers for paper 
football, Goal markers for paper rugby, Unit of measurement if inscriptions were made at different 
increments of length, Lock picker if sharp enough, Catapult for small rubbers and bits of paper when 
put on the edge of a desk, Barrier if put between two desks if co-workers hate each other, Food if 
dumb or hungry.
The second question in the creativity tests involved the measurement of originality. This tested the 
participants in regards to how novel their answers were. To test this the subjects were asked seemingly 
inconceivable things. For example: “What would happen if people no longer need to sleep (or else 
breathe)?” The types of answers given varied between the obvious and the very novel. Examples are:
Greater overall productivity, Greater access to public/retail services as there would be more night 
shift workers. Improved night vision as the average person becomes more attuned to seeing in the dark 
Lower crime rate as more people are around to see you murder somebody under cover of darkness 
Last call for alcohol effectively removed as closing times become less necessary More jobs as demand 
for 9pm – 9am workers increases If physical fatigue is eliminated as a result of no longer needing to 
sleep, then everyone is more energised and probably in better shape so obesity drops.
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There would be no need for bedrooms etc People can stay out partying longer May be expected to 
work longer hours.
You wouldn’t be out of breath when exercising etc. No breathing difficulties so possibly no issues 
with asthma etc.
The final question in the creativity tests was for the participant’s flexibility. This was achieved 
by asking the subjects to list as many items that contained a certain element as possible. In the two 
creativity tests the elements were: wheels, and glass. This question identifies different subgroups 
involving the required element, indicating the participant’s creative flexibility. Again, subjects 
displayed a mixture of results. In the wheels question all participants stated cars and vehicles as 
obvious answers but the more creative ones identified several other items, such as pulley systems 
and clocks. That shows greater flexibility. Examples are:
Wheel chairs, cars, vans, lorries, trains, planes, projector tables, tables, chairs, fork-lifts, bikes, motor 
bikes, skateboards, scooter, go-karts.
Car, bike, clock mechanisms, aircraft, yo-yo, old iPod interface, wheelchair, pulley system. 
Cars, houses, cabinets, green houses, vans, lorries, fish tanks, tv, iPad, iPhone, iPod, pictures, ovens, 
windows, sun glasses, clocks.
It was these latter scores, for flexibility, that showed the significant improvement after playing 
the games. Contrary to our hypothesis, however, the other scores for creativity did not show any 
significant difference. We were surprised to see the measures for creativity give such diverse results.
dISCUSSIoN oF ReSULTS ANd LIMITATIoNS oF THe STUdy
The experiment was quite small, with 21 participants in all, but only seven in each condition. Although 
this was enough to deliver some strong results, both in effect size and statistical significance, there 
is a chance of type-II errors (or missing an effect which a larger study would discover). In particular, 
the negative results from the sandbox game (Minecraft) might be partially explicable. There were 
some other observations taken from some of the participants, which help to explain the discrepancy 
in results between the different creativity scores.
From video recordings of some of the sessions, and from some of the comments by the players 
in the general questions after the session, it is clear that they were not equally familiar with all the 
games. In particular, there were some who had not played Minecraft much, and others who were new 
to Portal-2. Some of them had difficulties in playing their game sessions, and made little progress 
in some cases. This seemed to have a detrimental effect on their mood, presumably because it was 
quite frustrating to be unable to get far into the game. It is a strong possibility that their creative 
performance was hampered by these experiences.
Regarding our hypotheses at the start, we thought that the different games would have differing 
effects on the players’ creativity. In the event, there were differences between the games, but not in 
the order we had hypothesised. The sandbox game affected creativity less than the others, against 
expectations. This may well be due to some players finding it difficult to make progress in the game 
if they are novices. On the other hand, the FPS game (Serious Sam) did significantly affect one 
measure, and that was the game that we had thought least likely to influence creativity. It was the 
puzzle game had the most significant effect, which is intuitively reasonable; although many people 
would expect the sandbox game to be the most effective one.
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To our surprise, there was a highly significant effect with one of the creative scores (for flexibility); 
and much less so for the others. This is a counterintuitive result, because the different scores for 
creativity would normally be expected to correlate more. This is probably the most interesting outcome 
from the experiment. It certainly seems worth investigating further.
Another topic for future research would be the role of emotion or mood as an intermediate 
variable between game-play and creative performance. Mood might conceivably be an intervening 
variable in these results.
Further work and Practical Guidelines
To follow the encouraging results of this study, it would naturally be worth replicating them in a 
larger experiment, with more participants; and possibly with different games from the same genres. 
A similar experiment design would make the results more comparable; but some pragmatic changes 
could help to control for some of the possibly anomalous ones. If it is true that some players were 
able to make little progress in the game, that might influence the results in two ways. Firstly, they 
would not derive much cognitive benefit from the game as some of their time playing it would be 
wasted. Secondly, they may feel defeated and frustrated by the experience, and if emotional state is 
a factor in creativity as some suggest, that could also undermine the results.
Accordingly, it would be an idea to either select participants who have already played the game, 
or give them a separate tutorial first, or select a game with a good quality tutorial mode built into the 
game which also gives the player the intended experience even as they learn it. These changes carry 
costs of course, making it more difficult to recruit participants for the experiment, which would also 
take longer for each one. The validity of the context would also be undermined to an extent, for those 
who intend (as we did) that the results should inform educational practice in game-based learning. 
In a standard educational context, it would be preferable to deploy games that can deliver benefits to 
the students quickly, without a long introduction or tutorial phase. However, for research purposes it 
would be a step forward to control some of the variables that we suspect might be having an influence. 
In addition, while conducting such experiments in future, it could be helpful to capture the game-
play, for example by recording video of the screen. This would help to determine the extent to which 
players were able to make meaningful progress in their games. We only captured a few videos, as an 
extra check; but that was already useful to do, and so we recommend experimenters to capture them 
all in case they need to analyse them afterwards.
The question of game genre is worth consideration. We made sensible choices, of a typical 
sandbox, puzzle, and other action (FPS) game. But there is no standard score for typical game genres 
that can be generally used for scientific purposes, and many games inhabit multiple genres at once. It 
may one day be worth starting to categorise games into (cognitively significant) types, to standardise 
the results of experiments like these. Perhaps it would be premature to begin that now, since there 
is as yet little theoretical psychological foundation for any such taxonomy. However, it is something 
that could develop alongside a growing understanding of the possible mental factors that may be able 
to account for the effects of game-play on creativity.
Some research questions that suggest themselves therefore include: the different types of game 
that may affect creativity; what types of creativity; how and why; and for how long? Is emotion or 
mood the intervening factor, in the sense of positive or negative affect; and if so is player choice of 
game crucial to getting positive results? Is flow the most important intervening factor, as a particular 
emotional-cognitive state? Some progress has been made on these questions in the present study; but 
it really only represents an encouraging start, and it raised more questions than it answers. It may 
yet turn out that the study of creativity affected by game-play could throw some much-needed light 
on the underlying psychological mechanisms that could account for the effects; and thus, regenerate 
creativity theory.
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ReLATed woRK
In the last year or two, there has been an increase in the publications about video games and creativity. 
A slightly earlier publication by Jackson et al (2012) is already influential, and has attracted a lot 
of attention in the popular press, for its survey showing that video game players seem to be more 
creative. It has been cited in literature surveys about the benefits of video games: including by Granic 
et al (2014), who point out however, that as a consequence of the type of survey that was done, the 
result is only a correlation. The need for more experimental studies, such as the present one, has been 
noted by other researchers too. Bowman et al (2015) called for this kind of research, for example, 
when they assert that, “there has been scant work specifically aimed at studying the impact of video 
games on fostering creativity in people – with only a handful of studies on the topic since 2010.” 
They also suggest that video game genres may differ in their effects, and that the emotional feel of 
a game may also be significant.
We agree that it is necessary to conduct controlled experimental studies into these questions, in 
order to take us beyond the preparatory field work that first noted the association between games and 
creativity (as above, by Jackson et al, 2012). The present study embarks on this line of experimental 
research. However, it would also be interesting to go back into that kind of survey work, which Jackson 
et al conducted, and investigate the types of games that (more) creative people choose to play. Since 
we find that different types of game affect creativity differently, it might also be the case that some 
of them would be preferred, and chosen because of these effects.
Experimental work in this connection typically turns on the concept of flow (Csikszentmihalyi, 
1996; Abuhamdeh et al, 2015). For example, Blanco-Herrera et al (2015) recommend video games 
as a way to induce flow, to stimulate and train creativity; and they particularly suggest Minecraft as 
suitable sandbox game for the purpose. In that, they go as far as to indicate why it might be helpful. 
Creativity requires novelty, but also criticism of any new ideas, and they point out that the game does 
test the strength of players’ ideas, such as by having monsters that come along and try to destroy their 
constructions during the night. Because that feedback would often occur when the player is off-line, 
it is not very helpful to stimulating a mental state of flow in the player; but there is another problem 
with Minecraft that is suggested by the present study. Namely, it can be frustrating to players, and 
that might have both good and bad effects. While it may challenge some players to work harder to 
learn faster and perform better, and so motivate greater problem solving abilities; it may also induce 
negative affect that could undermine any sense of flow, and thus creativity.
Emotions are sometimes seen as a significant connection between play and creativity in other 
ways too; not only via the concept of flow. Fredrickson’s “broaden and build” theory is that positive 
affect releases the person to adopt a more open attitude, and explore the environment or problem, for 
example (2013). This theory is picked up by Jackson & Games (2015), who point out that video games 
can induce positive emotions, and this might be a route to encouraging more exploratory thinking 
styles. The matter is subtler though, and they also note that games can induce frustration as well, and 
other negative emotions. Their interesting suggestion here is that games may train people to regulate 
their emotions more, as they always offer success if players will only try harder and persist for long 
enough. Games also demonstrate to players that failing to control their own negative emotions can 
worsen their performance. This suggests an intriguing possibility to us, if we observe that the creative 
process in itself is often felt to be a tense, and sometimes even fraught experience. The ability to 
persist at the task despite difficulties and self-doubt is a mark of the creative personality, and often 
remarked upon in biographies of the most famously creative people. Could it be that play is effective 
training for the personality: for emotion management, and resilience in the face of adversity?
Bowman et al (2015) touch upon the importance of play, which they see as a creative process 
in its own right. Playful thinking encourages exploration, the construction and testing of new ideas; 
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which would be discouraged when there are important goals to pursue under time-pressure or other 
constraints. Whilst we agree with this perspective, there’s an implied threat as well. For it remains 
an open question whether creativity, if awakened in a game context, would transfer to subsequent 
activities. For one thing, if those are goal-oriented activities in themselves, reapplying pressure again, 
then why should the creative state of mind survive the transition?
Another theoretical question about the domain-generality of creativity also comes into play here. 
Baer (2016) makes the case that creativity is not as general as it is typically supposed to be, and 
that evidence shows it may be largely specific to the relevant domain in some ways. He notes that 
this has important implications for theory; for measuring; and for training of creativity. The present 
study throws another light on the question, as the experiment design can only work at all under the 
assumption that the creative state of mind can indeed transfer to another domain. In particular, it is 
induced by playing some video game; and transfers to the TTCT testing context, in which the player 
is asked to think up unusual uses for everyday objects, and so on. To the extent that works, it indicates 
that there may well be domain-general factors in creativity.
Finally, we are not aware of any research in the areas of creativity that pick apart the several strands 
that are measured by different versions of psychometric tests. In particular, it would be good to hear 
about more research that examines ways in which certain types of creativity (such flexibility, in our 
case) are stimulated more significantly. That could then stimulate deeper theoretical understanding 
in turn. At present, however, this remains a call for further research.
CoNCLUSIoN
In this experiment to investigate any effects of different sorts of video games on creativity, players 
were tested for creativity before and after playing one of three games. The hypothetically least creative 
type of game (the FPS game) had more effect than the sandbox game. It is possible that intervening 
emotional states caused some disruption to the results. In future work it would be a good idea to 
control for mood state changes, especially as games can be emotional experiences.
More curiously, the most significant results here differentiated between forms of creativity. While 
fluency and originality were not much affected in this experiment, creative flexibility was. This seems 
an odd result, which deserves further research to resolve the contradiction.
Although players developed greater flexibility, in particular, they had little or no change in fluency 
or even originality in their ideas. Further work should be done to try and replicate this result, and 
then to try and account for why different types of creativity should respond differently to playing a 
video game.
Implications for education are that some types of video game have a potential use in priming 
the flexibility of the students. That refers to their ability to generate examples of concepts that are 
related but also quite different from each other. It is a kind of thinking that should help students to 
avoid falling into fixed or habitual thought patterns. This is surely useful for learning, in cases where 
new concepts need to be formed and there is less need for rote learning of material.
Results also showed that player familiarity with and enjoyment of the game were other key 
variables. In order to use this approach in a classroom situation, therefore, the students would first 
need to learn how to play the game, if they have not played it or a similar game in the past. Otherwise 
they are apt to get frustrated and that would interfere with the experience of flow, which could in turn 
hamper the desired beneficial effects.
While the effects found in this study were only temporary, as far as we know, we propose that 
a longer term change might be indirectly brought about. Namely: students might develop greater 
confidence in their creative ability if it is exercised immediately after playing the game. Such an 
improvement in their attitude and self-knowledge would then be the true lasting benefit of the 
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intervention. Finally, it is also possible that playing the relevant games more often, and over a longer 
period, could sustain a deeper change in the player’s creativity, both stronger and more durable. It 
would need further research to confirm that.
We conclude that, depending on genre, video games can affect temporary levels of creativity, 
but the connection is not a simple one. The highly-differentiated effects on forms of creativity, that 
appear to be only subtly different, is the most provocative finding here. In particular, it remains a 
puzzle why the measure of flexibility should be so much more susceptible than the others, to the 
game-play experience.
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